Signalling through TLR2/MyD88 induces differentiation of murine bone marrow stem and progenitor cells to functional phagocytes in response to Candida albicans.
We have previously demonstrated that inactivated yeasts and hyphae of Candida albicans induce in vitro the proliferation of murine haematopoietic stem and progenitor cells (HSPCs, sorted as LKS cells: Lin(-) c-Kit(+) Sca-1(+)) as well as their differentiation to lineage-positive cells, through a MyD88-dependent pathway. In this work, we have found that this process is mainly mediated by TLR2, and that expanding cells express myeloid and not lymphoid markers. Incubation of long-term repopulating HSCs (Lin(-) CD105(+) and Sca-1(+)) with C. albicans yeasts resulted in their proliferation and up regulation of the common myeloid progenitors (CMPs) markers, CD34 and FcgammaRII/III, by a TLR2/MyD88-dependent signalling pathway. In addition, this TLR2/MyD88 signalling promotes the differentiation of CMPs and granulocyte and macrophage progenitors (GMPs) into cells with the morphology of macrophages and neutrophils, characterized by an increase in the expression of CD11b, F4/80 and Ly6G, independently of the presence of growth and differentiation factors. These differentiated cells were able to phagocytose C. albicans yeasts and to produce proinflammatory cytokines. In conclusion, C. albicans may be sensed by TLRs on haematopoietic stem and progenitor cells to promote the host capability for rapidly replenishing myeloid cells that constitute the first line of defence against C. albicans.